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Multi-method evaluation of volatile flavor compounds in five kiwifruit va-
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Abstract: [Objective] Fruit wine, as a food of fruit processing, not only enhances the flavor diversity
of kiwifruit but also increases its biological activity, leading to the production of kiwifruit wine with a
unique flavor, combined fruit with wine aromas, and rich nutrition. The aroma of fruit is a key factor af-
fecting the quality of fruit wine, as it directly impacts the wine's aroma and overall quality. The primary
aroma of fruit wine is determined by the fruit variety and origin. However, due to the lack of specialized
kiwifruit varieties, the current kiwifruit wines often exhibit such shortcomings as a sour taste, flat aroma,
and unbalanced flavor, which restrict the high-quality development of the kiwifruit wine industry. The
purpose of this study is to provide a valuable theoretical foundation for the fermentation process of kiwi-
fruit wine and the selection of specialized brewing materials. [Methods] In this study, five kiwifruit vari-
eties (Xuxiang, Hayward, Huayou, Jinyan, and Hongyang) were selected as raw materials. The volatile
components of these five kiwifruit varieties were determined using the solid- phase microextraction
(SPME) combined with the gas chromatography-mass spectrometry (GC-MS) and chemometrics. The
volatile components were compared, and an electronic nose was employed to distinguish the odor sub-
stances among the different kiwifruits. The aroma activity value (OAV) was used to assess the contribu-
tion of volatile components to the overall aroma, and sensory analysis was performed to describe the ol-
factory sensations induced by the different kiwifruit aromas. The volatile components of these five kiwi-
fruits were analyzed using SPME-GC-MS, electronic nose technology, and chemometric methods. [Re-

sults] In the electronic nose test, the sensor responses of Hayward, Huayou, and Jinyan kiwifruits were
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weak, with their radar plots nearly overlapping. In contrast, the W5C, W3C, and W2S sensors of Hong-
yang and Xuxiang kiwifruits showed strong responses, while the W1W sensor had relatively low re-
sponse intensity across all varieties. Among the five varieties, Xuxiang kiwifruit exhibited the strongest
responses to all sensors, which corresponded to the highest concentration of volatile substances, particu-
larly alcohols and esters. The electronic nose proved to be very effective in distinguishing the odor sub-
stances of different kiwifruit varieties. Through SPME-GC-MS analysis, 94 volatile compounds were de-
tected, including 18 alcohols, 44 aldehydes, 4 acids, 18 aldehydes and ketones, and 10 other compounds.
The Xuxiang kiwifruit juice contained 29 volatile compounds, Hayward 48 compounds, Huayou 42 com-
pounds, Jinyan 42 compounds, and Hongyang 28 compounds. Among these, alcohols such as 2-methyl-1-
butanol, isoamyl alcohol, phenylethanol, hexanol, and eucalyptus oil were the most abundant. Esters in-
cluded methyl benzoate, ethyl octanoate, ethyl hexanoate, and ethyl isovalerate, while acids such as 2-
methylbutyric acid, octanoic acid, and benzoic acid were present in relatively high concentrations. Alde-
hydes and ketones such as acetaldehyde, benzaldehyde, hexanal, and trans-2-hexenal were also abun-
dant. These compounds are considered key contributors to the characteristic aroma of kiwifruit. More-
over, 75 compounds had an odor activity value (OAV) greater than 1, with Xuxiang kiwifruit juice con-
taining 27 such compounds, Hayward 40, Huayou 32, Jinyan 31, and Hongyang 28. Among the volatile
substances with an OAV greater than 1, butyl acetate and ethyl octanoate were present in all five kiwi-
fruit varieties, playing significant roles in enhancing the fresh, fruity, and tropical aromas. Principal com-
ponent analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) revealed
significant differences in the volatile components across the five kiwifruit varieties. The heatmap further
indicated that ethyl butyrate, butyl acetate, trans-2-hexenal, methyl caproate, n-hexanol, and trans-2-hex-
enol were present in high concentrations across all varieties. Ethyl butyrate was the most abundant vola-
tile compound in Hayward, Xuxiang, and Hongyang kiwifruits, while butyl acetate and n-hexanol were
most abundant in Hayward, Xuxiang, and Hongyang kiwifruits. Huayou and Jinyan kiwifruits showed
higher concentrations of n-hexanol. Sensory evaluation and electronic nose data suggested that Hayward
kiwifruit, which contained the most volatile components, performed best in descriptive terms, being rich
in alcohols and esters, with a balanced presence of acids and aldehydes and ketones, resulting in a pleas-
ant aroma. [Conclusion] Butyl acetate and n-hexanol are the key volatile compounds that enhance the
complexity and overall flavor characteristics of kiwifruit. Hayward kiwifruit is recommended as the opti-
mal raw material to enrich the aroma profile in kiwifruit wine production.

Key words: Kiwifruit; Principal component analysis; Solid-phase microextraction-gas chromatography-

mass spectrometry; Flavoromics; Aroma vigor value
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Table 1 Sensory descriptors and the reference sample
JRE AR Z IR E R
Sensory description Reference sample information
R 2-F3E-1-TEE
Banana aroma 3-2-Methyl-1-butanol
pigi 0.02% I BRTE /K VA
Floral aroma 0.02% Rose water solution
HASRRE 0.05% 75 KR
Herbal scent 0.05% Grass water solution
Fr it Sweet aroma .8 TG Ethyl acetate
LA Apple aroma 1% Acetaldehyde
% 7¥ Honey aroma 7K . % Phenylethanol
4% Apricot aroma R .1 Octyl acetate

J% G Berry aroma 2-F#fii 2-Heptanone

TE WK 0.1% VAt 7K VAR

Fresh scent 0.1% Mint water solution
LK 3-F3-2- T

Milk aroma 3-Hydroxy-2-butanone

P& Orange aroma 2% Decanal

1.3 BRSO

% FH Excel 2018 Mintab 18 X %4 #4740 ¥ &5
3T, K origin 2021 FA4- H HERURHIR B L 2834
K5 @B E, 4R U-FIERR, AR 3 KE
2, 25 B EEKFp<0.05.
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Fig.1 The types of volatile components in kiwifruit juice
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Table 2 The analysis results of volatile flavor compounds in five types of kiwifruit
?% CAS S 47k ﬁ%%ﬁjﬂﬂ AHFR p/ug-LH
Serial CAS Name Retention Molecular — 44:4% by =Y S 4T
number  number time/min  formula Xuxiang Hayward Huayou Jinyan Hongyang
2 2% Alcohols
1 71-36-3 1E T 1-Butanol 7613 CHO 3.46 2.03 - - -
2 123-51-3 5t X BE Isoamyl alcohol 9.825  CH.,O0 - 17.48 16.76 2576 -
3 137-32-6  2-Fi3&-1-T ¥ 2-Methyl-1-butanol 9.951  CH,.O - 439 436 999 -
4 513-85-9  2,3-T ¥ 2,3-Butanediol 11913  CH,0, - 0.37 - - -
5 24347-58-8  (2R,3R)-(-)-2,3-T —fi% 11457  CH,0, - 0.19 - 036 -
(2R,3R)-(-)-2,3-Butanediol
6 928-96-1 ¥ Leaf alcohol 14.583  CH,O 1.07 - 0.65 029 -
7 928-96-1 J%-3- L% % (Z2)-3-Hexenol 10385  CH.O 4.94 - 231 .02 -
8 928-95-0  Jx-2-CL# M (2)-2-Hexenol 9.487  CH.O 69.49 - - - 62.86
9 111-27-3  IECEE 1-Hexanol 15134  CH..O 31.85 2343 8880 4155 -
10 111-70-6  BEfE Heptanol 19.753  CH,0 1.05 - - 059 -
11 470-82-6 il Eucalyptol 22771 CyH;0 16.20 - 1.44 270 13.40
12 111-87-5 1-3 % 1-Octanol 15185  CH0 2.40 - 0.31 - -
13 60-12-8 7K £, Phenylethanol 25471  CH.O - 4.52 - - -
14 106-22-9 7 FHE Citronellol 29.963  C,HxO - - 0.22 - -
15 6191-71-5  Jifi-4-PE)fi-1-I% (Z)-4-Hepten-1-ol 19.453  CH.O - 0.46 - 032 -
16 71-41-0 1-JX /% 1-Pentanol 10948  C:H..O - - 0.78 045 -
17 2398-93-2  Jiji-4-PE)fi-E (Z)-4-Heptenol 14798  CH.O - - 0.37 - -
18 10482-56-1 A 7lE Pinolene alcohol 28.82 CiHis0 - - - 021 -
2% Aldehydes
19 141-78-6  ZFR Z [ Ethyl acetate 6.529  CHSO; - 17.34 - 139 1.04
20 105-37-3 AR B Ethyl propionate 8.971 C:H50, - - 0.11 - -
21 623-42-7 TR HE Methyl butyrate 9379  CH,0; 1.53 - 1.13 0.81 288.10
22 623-43-8 2-T %R F B Methyl 2-butenoate 10.548  CsH,0, 1.59 - - - -
23 97-62-1 5 TR . Ethyl isobutyrate 10.647  CH.0, 0.81 1.57 0.18 - -
24 105-54-4  THRZ [ Ethyl butyrate 12259 CH,.0, 621.80  203.80 8.41 6.72 438.80
25 123-86-4 T T T Butyl acetate 12.804  C4H.0, - 0.66 0.09 0.06 -
26 624-24-8  [RER TP Methyl valerate 13.131  CH.O; 5.06 0.25 - - 1.88
27 108-64-5 /%&£ Ethyl isovalerate 14.554  CH.0, - 0.75 - - -
28 123-92-2 LR 5 G Tsoamyl acetate 15521  GH.O0; - 0.76 - 024 -
29 624-41-9  2-HILT L LT 2-Methylbutyl acetate 15.644  CH.O0; - - - 0.06 -
30 105-66-8 TERTATiE Propyl butyrate 16391  CH.O; 1.84 0.80 - - 3.04
31 539-82-2 X% L[ Bthyl valerate 16491  CH.O; 1.00 0.98 - 0.19 057
32 106-70-7  CLEZHIiE Methyl caproate 17.573  CHuO; 162.70 1.44 - 0.11  22.00
33 5405-41-4  3-$25 TR 4. 3-Hydroxybutyl acetate 17.766  C.H..0; - 0.93 - - -
34 539-90-2  T'RF 1l Isobutyl butyrate 19.041  CHyO: 2.70 2.20 1.9 016 -
35 2396-77-2  2-CU MR I Methyl 2-hexenoate 19213 CH,0; 1.25 - - - -
36 109-21-7 T2 T li Butyl butyrate 20.783  CiHiO: 42.14 - 0.52 1.60  14.40
37 123-66-0  IECLHR LT 1-Hexyl acetate 20.93 C:H,,0; 5499  31.15 - 536 59.08
38 13532-18-8  3-HIHE A % FH I 21.494  CsH,0:S 2.24 - - - -
Methyl 3-methylthiopropionate
39 142-92-7  ZJ&R LR Hexyl acetate 21.622  CgHyO: - 2.09 1.04 299 -
40 106-27-4 1155 /%] Isopropyl butyrate 23.55 CoH,s0; - 9.06 0.10 - -

ARl TR

Note: — indicates undetectable levels. The same below.
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%2 (4) Table2 (Continued)

5 CASH TR 7 p/(ug LD

Serial CAS f\?jr:e Retention Molecular — 44:4% by =t ¥ 4

number  number time/min  formula Xuxiang Hayward Huayou Jinyan Hongyang

41 93-58-3 7K FR F i Methyl benzanoate 24783  CyH,0; 29.24  58.50 1.30 - 15.97

42 111-11-5 R G Octyl acetate 26.2 CoH,,0, 4277 - - - -

43 105-79-3 TR 5 T T Isobutyl hexanoate 27358  CiHw0: - 0.93 1.00 070 -

44 93-89-0 K H iR .l Ethyl benzoate 27.848  CoH,0: - 31.36 0.16 029 -

45 106-32-1  “¥ER £ [ Ethyl octanoate 28.846  CyHx0, 11.86 3.89 0.74 1.86  13.35

46 2198-61-0  CLIR 7 /%M Isopropyl hexanoate 30.693  CiHxO, - 0.92 0.54 0.70 -

47 110-38-3  Z4Ji2 I Decyl acetate 34895  C.H.O; - 0.53 0.21 020 075

48 110-19-0 ZR 5 1T Isobutyl acetate 11.2 CeH..0; - 0.42 - - -

49 623-70-1 F & % £, Ethyl crotonate 13.887  CeH.0: - 2.83 - - -

50 624-41-9  2-HIE T 2 2-Methylbutyl acetate 8.658  C4H..0: - 1.90 - - -

51 5837-78-5 1545 LB Tetradecanoic acid ethyl ester ~ 18.234  C/H,,0, - 0.48 - - -

52 2639-63-6 TR\ Hexyl butyrate 28.76 CioH20, - 4.56 0.48 019 -

53 2315-68-6  AKHRINER 31.179  CiHu0: - 0.63 - - -
Methyl 3-methylthiophenylpropionate

54 136-60-7 2 HIR T T Butyl benzoate 34217  C,H.0; - 0.74 - - -

55 103-52-6 | ERZK 4.l Phenyl ethyl butyrate 35923 CuHi0s - 0.38 - - -

56 554-12-1 AR H s Methyl propionate 6.818  CH:O, - - - - 2.59

57 868-57-5  2-WIET WS Methyl 2-methylbutyrate ~ 11.335  C4H,O. - - - - 1.05

58 110-27-0 A & R 5 I I Tsopropyl myristate 44.404  C,H,0, - - - - 0.36

59 7452-79-1  2-HHE TR 2/ Ethyl 2-methylbutyrate 14381  CH,.0, - - - - 21.96

60 629-33-4 FA % CL i Hexanoic acid formate 15.125 C/H,.0, - - - - 25.22

61 37064-20-3  2-HIE T RN Propyl 2-methylbutyrate 18.68 CsH,,0, - - - - 2.77

62 611-13-2 2-¥ 12 ' fig Methyl furan-2-carboxylate 19.283  CsH(Os - - - - 0.83
125 Acids

63 142-62-1 TLF2 Hexanoic acid 20.628  C.HiO: - 7.95 - - -

64 503-74-2 SRR Tsovaleric acid 14225  CH,0; - 0..48 - - -

65 64-19-7 7.7 6.411  CH,0; - 1.28 0.11 - -
Acetic acid

66 65-85-0 2K iR Benzoic acid 27.305 C;H,0; - - - - 2.75
fi% M2 Aldehydes and ketones

67 75-07-0 .1 Acetaldehyde 4555  GH.O - - 0.43 - -

68 78-78-4 5+ T Isobutyraldehyde 6.844  CH,0 - 3.43 0.23 - -

69 513-86-0  3-¥23E-2-T i 3-Hydroxy-2-butanone 8.539  C.HO; - - 1.25 155 -

70 505-57-7  2-CiEE 2-Hexenal 13.671  CH,,O 1.18 - - - 1.18

71 6728-26-3  JRa\-2-CURE (2)-2-Hexenal 13.971  CH,O 92.28 - - - 93.86

72 110-43-0  2-Péfiil 2-Heptanone 15918  CGH.O - - 0.23 041 -

73 100-52-7  ZKHI[ Benzaldehyde 18.707  GHO - 0.32 - - -

74 106-68-3  3-3l 3-Octanone 20318  CH,O - - 0.33 025 -

75 111-13-7  2-3§d 2-Octanone 12481  CH,O - - 0.56 052 -

76 112-31-2  34F Decanal 29.076  CiHyO 1.80 - - - -

77 23726-93-4 K|l Damascenone 34686  CuH;0 - 0.65 0.19 020 -

78 107-87-9  2-/%ff 2-Pentanone 8.102  CH,O - 0.16 - 036 -

79 66-25-1 CLli% Hexanal 11951  CH.0 - - 1.23 011 -

80 590-86-3 S 1% Isovaleraldehyde 7.285  CsH,, O - - 0.30 - -

81 96-17-3 2-HEET % 2-Methylbutanal 7.538  CH,O - - 0.17 - -

82 122-78-1 7K £, Phenylacetaldehyde 22.297 CsHO - - 0.43 - -

83 431-03-8 2,3-T [ 2,3-Butanedione 6.207 C.H(O: - - - 0.15 -
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%2 (&) Table2 (Continued)

F5 o CASH Yk PREAIIE 2072 plCug LD

Serial CAS Name Retention Molecular 47 W AR e ANt

number  number time/min  formula Xuxiang Hayward Huayou Jinyan Hongyang

84 1576-87-0  Jx3-2-SJf (Z)-2-Pentenal 10.016  CsHO - - - - 1.14
HAth Others -

85 1111-78-0 %5 F R4 4 Ammonium carbamate 4308  CHNO; 10.91 2.47 3.15 262 -

86 100-42-5 7K )7 Styrene 16.104  CyH; 5.93 - 3.57 3.84 -

87 1124-20-5  1-57 MdE-3-HIE 2R 24987  C,Hp - - - - 0.84
1-Isopropenyl-3-methylbenzene

88 464-17-5 2-¥%)di 2-Carene CiHis - 0.48 - 0.09 -

89 96-76-4 2,4- AU T HIEW) 2,4-Di-tert-butylphenol ~ 37.759  C,Hx0 - 0.51 - 017 -

90 629-59-4 ki Tetradecane 32673  CuHy - - - 0.05  0.73

91 3033-23-6  (2S-Ji0)-PU S ft-4- H E-2- 25973  C,HiO - 1.04 - - -
(2-H k- 1- PR M ik ) -2 - T
(28-trans)-Tetrahydro-4-methyl-2-
(2-methyl-1-propene)-2H-pyran

92 109-66-0  IEJJ¢ 1-Pentane 6.828  CsHp - - 2.88 - -

93 527-84-4  ARSFTNIEHIA O-Isopropyl toluene 22458  C,Hy - - 0.58 - -

94 99-87-6 4-5H %L HI 2K 4-Tsopropyl toluene 22367  CiHux - - - - 4.07
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Table 3 Aroma descriptions and corresponding OAV (odor activity value) of volatile compounds in five kiwifruit varieties

gg—' - B B /11H OAV
Serial e Threshold/ 47 TR Hefl & AN
number (mg-m*) Xuxiang Hayward  Huayou Jinyan Hongyang

1 1E T 1-Butanol 0.078 44.4 26.0 - - 1.0

2 5% Tsoamyl alcohol 0.006 - 2913.0  2793.0  4293.0 -

3 2-H1JE-1-T'FE 2-Methyl-1-butanol 0.14 - 31.4 31.1 71.4 -

4 % Leaf alcohol 0.013 82.3 - 5.0 223 -

5 J%-3-CUJ%E (2)-3-Hexenol 0.004 1235.0 - 577.5 255.0 -

6 J%-2- L% E (2)-2-Hexenol 0.04 17373 - - - 15715

7 1E T 1-Hexanol 0.034 937.6 688.4 26140 12270 -

8 BERE Heptanol 0.023 45.6 - - 25.7 -

9 ¥ EE Eucalyptol 0.003 1 5226.5 - 464.5 87.9 43226
10 1-3 % 1-Octanol 0.022 19.1 - 14.1 - -
11 7K 1 Phenylethanol 0.012 - 376.7 - - -
12 7 % Citronellol 0.1 - - 22 - -
13 1-JX /% 1-Pentanol 0.153 - - 5.1 2.9 -
14 JIfi-4- B J5-I% (Z)-4-Heptenol 0.000 5 - 74.0 - - -
15 2T 2. Ethyl acetate 0.88 - 19.7 - 1.58 1.18
16 TR B Methyl butyrate 0.03 51.0 - 37.7 27.0 9603.3
17 2- T}l i Methyl 2-butenoate 0.1 15.9 - - - -
18 5t TR . Ethyl isobutyrate 0.000 11 7.4 1427 1636.0 - -
19 TR Z. B Ethyl butyrate 0.000 053 11705 660.0 3 842264.0 158 113.0 126 230.0 8272 075.0
20 LT 1T Butyl acetate 0.01 - 66.0 9.0 6.0 -
21 KT F i Methyl valerate 0.011 460.5 22.7 - - 170.0
22 5K .1 Ethyl isovalerate 0.000 069 - 10 869.0 - - -
23 L% 53 %G Tsoamyl acetate 0.018 - 422 - 133 -
24 THRWEE Propyl butyrate 0.058 31.7 13.8 - - 52.4
25 %2 2.1 Ethyl valerate 0.000 58 1724.1 1 690.6 - 327.6 982.8
26 CV R F i Methyl caproate 0.13 1257.7 11.1 - 0.8 169.2
27 3-F25E TR 4T 3-Hydroxybutyl acetate 0.5 - 1.9 - - -
28 TR 5% T i Tsobutyl butyrate 0.009 4 286.2 233.0 211.8 17.0 -
29 2-CVJ# R FF i Methyl 2-hexenoate 0.05 25.0 - - - -
30 T2 T g Butyl butyrate 0.028 1505.0 - 18.6 57.1 514.3
31 1E TR 2. 1-Hexyl acetate 0.003 18330.0 103833 - 1786.7 196933
32 3- BRI R FF i Methyl 3-methylthiopropionate 0.05 44.8 - - - -
33 LR ClE Hexyl acetate 0.017 - 123.5 61.2 176.5 -
34 T W57 IR Tsopropyl butyrate 0.07 - 129.4 1.4 - -
35 J F R S Methyl benzanoate 0.001 5 194933 39 000.0 866.7 - 10 646.7
36 1% H s Methyl octanoate 0.5 85.5 - - - 1.0
37 2 H R 2.1 Ethyl benzoate 0.05 - 627.2 32 5.8 -
38 T £.1i5 Ethyl octanoate 0.04 296.5 97.2 18.5 46.5 333.8
39 CL R 7% Isopentyl hexanoate 0.2 - 46 2.7 3.5 -
40 LIRS TR Isobutyl acetate 0.028 - 15.0 - - 752.1
41 [ SR LM Crotonic acid ethyl ester 0.05 - 56.6 - - -
42 2-HIEL T H 4R 2-Methylbutyl acetate 0.05 - 38.0 - - 4.2
43 ZKH ER TR Propyl benzoate 0.001 5 - 420.0 - - 300.0
44 ZXH % T TG Butyl benzoate 0.001 5 - 4933 - - 333.3
45 TFRZE 2 Phenylethyl butyrate 0.0015 - 253.3 - - 500.0
46 N2 iR Methyl propionate 0.35 - - - - 7.4
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%3 (%) Table3 (Continued)
f?h% - WA ERIEJIE OAV
Serial e Threshold/  44:7 IR AR & AN
number (mg-m®)  Xuxian g Hayward ~ Huayou  Jinyan Hongyang
47 2-HEL TR L. 2-Methylbutyrate 11.7 - - - - 1.9
48 FIHR L1 Hexanoic acid formate 0.5 - - - - 50.4
49 2-H LT RPN 2-Methylbutyl propionate 0.45 - - - - 6.15
50 2-HEMR i Methyl furan—2—carboxylate 0.2 - - - - 4.15
51 CLi2 Hexanoic acid 0.004 8 - 1656.3 - - -
52 SRR Isovaleric acid 0.001 8 - 266.7 - - -
53 .1 Acetic acid 0.000 15 - 85333 7333 - 1 000.0
54 HHFR Benzoic acid 0.62 - - - - 4.4
55 L% Acetaldehyde 0.002 7 - - 159.3 - -
56 5t T Tsobutyraldehyde 0.001 - 3 430.0 230.0 - -
57 3-#2%-2- Tl 3-Hydroxy—2-butanone 0.1 - - 12.5 15.5 -
58 A -2-CL i (Z)-2-Hexenal 0.79 116.0 - - - 118.2
59 K Benzaldehyde 0.085 - 3.76 - - -
60 3-%:fiii 3-Octanone 0.001 3 - - 253.8 1923 -
61 2-iil 2-Octanone 0.23 - - 243.5 226.1 -
62 241 Decanal 0.002 6 692.3 - - - -
63 K- Damascenone 0.000 125 - 5200.0 1520.0 1 600.0 -
64 2— %[l 2-Pentanone 0.35 - 1 - 1.0 -
65 L Hexanal 0.23 - - 5348.7 478.3 -
66 5% EE Isovaleraldehyde 0.000 35 - - 868.6 - -
67 2-HE T % 2-Methylbutanal 0.1 - - 1.7 - -
68 7K 2. Phenylacetaldehyde 0.000 72 - - 597.2 - -
69 2,3-T i 2,3-Butanedione 0.000 18 - - - 833.3 -
70 ZE H 4% Ammonium carbamate 0.3 36.37 8.23 10.5 8.7 -
71 1- 57 s FE-3-H 3£ % 1-Isopropenyl-3-methylbenzene 0.1 - - - - 8.4
72 2,4- U T FE2K Wy 2,4-Di-tert-butylphenol 0.17 - 3.0 - 1 -
(2S-M3)- DU AL -4- FH JE-2-(2- F k- 1 - P I 4% )- 2 H- AL R 0.004 - 260.0 - - -
(28-trans)- Tetrahydro-4-methyl-2-(2-methyl- 1 -propene)-2H-

73 pyran
74 1EJX ke 1-Pentane 0.5 - - 5.7 - -
75 40 53 P 2 H 4 O-Tsopropyl toluene 0.005 - - 116.0 - -

Bk R B\ R R R, I 2 I R EY
(R .

157 BRI B T OVA 5000 (144 %% 1t B4y
BIEF M EE TR L85 IF O R 4B 2K R H
fis s OVA > 10 A 45 e VE oo 2- T I TR HR i - 2-
OO T2 B TG  3- FR 0 2 T T P O N 23 i, L P 22
OVA et , RAMF M HAR JEH &S 5RE
BRERRAH B , B RAE BRIk h T R £ B8 ) OVA {4
NETE )3 A% . HEIRAE BB 5T OVA >5000
(7 CFE T R OB S IR IR R IE O R S lis R
HR F G R AN OK ) L s OVA > 10 13U %75
IR i -4- PG BE 5 IR IR £.1 B R 1S
ORI ER AN (28-D - VY & Ak -4- F 2-2-(2- T 21

P ) -2H-M g , b 7 IR 20T OVA 1 BH . &

T HAIA B, B REFEMIEFRE . SRR
Bk JE 7T o OVA>>5000 ()% 43 N T R Z.BE A Ll
OVA > 10 BB A ¥ 2V i o B 46 57 I 2R 21
A1 55 TA 5 FEOR RN 2%, L 7 I OVA E UK, B
HEEMBEES . SHBENE T+ OVA>
5000 (1850 N T R 2.1 , OVA > 10 [ gk A 4% & 1 i
S 2,3- T Ul , BT A A A . 20 H R
WEREIR T T OVA>5000 [0 (L35 T B2 285 . T 2
HIE L 1E O B AN 2K H R H R s OVA > 1 [ 8 B
SrN2-HETRR O F RO 2-H 2 T RN
2-FRE TR G A R A 1- 7 M -3 %, e rpr
iz CLIE O VA B i » BUR R (1 K SR AR
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PCA 43 45 5 & 3-a fii 7, PC1 A1 PC2 77
ETTERE S 7N 82%F1 16% , 2t 5Tk F il it 90%,

@ VWiC

@ Vss

e ® Wic
® W6s

@ WsC

@ Vis

owWViwW

w2s

o V2w

@ W3S

AB.C.D.E 73 SRR R R0 S5 L BRERE  a b dae 20 BIARRIRT G IRAE A0 S0 2L BBk )it

A, B, C, D, and E represent Xuxiang, Hayward, Huayou, Jinyan, and Hongyang kiwifruit, respectively. a, b, ¢, d, and e represent the original juice

of Xuxiang, Hayward, Huayou, Jinyan, and Hongyang kiwifruit, respectively.

El2 5MEREBIEVE FR IR

Fig. 2 Electronic nose analysis results of five kiwifruit varieties

b

210.0 8 5.080 5@
o »
134.6 2.6
IS oA 2 *A
§ 59.2 B % 0.2 .g
> @uC % A
g - ) 24D %22 AD
g 16.2 5‘3. E Q ¢E
-91.6 -4.6
v ac
-167.0 -7.0
417 -281 -145 -9 127 263 -11 7.6 4.2 -0.8 2.6 6

PC1(82%) t1(37.5%)

A B.C.D-E 7 BIMFRT R AL A4 LD BRIE R , A1 A2 A3 AR BIBRIEBRE4T PLS-DA 4047 B & iR 50 s, Hofth ], & 3-
¢ BT MIAT GRE ORI EO RIFDIRIE 22 R 5 FIBRERk T 94 T4 R VBT i Sk B 5P P

A, B, C, D, and E represent Xuxiang, Hayward, Huayou, Jinyan, and Hongyang kiwifruit, respectively. A1, A2, A3 represent the repeated experi-
mental trials for the corresponding kiwifruits in PLS-DA analysis, with others being the same. The two rows of bar charts above Fig. 3-c (dark green
and light green) represent the total and average concentrations of 94 volatile compounds in five types of kiwifruit.

3 5 FERREHEL XK S PCA (a), PLS-DAE (b) RBAKE ()
Fig.3 PCA (a), OPLS-DA plots (b), and heatmap (c) of volatile flavor components in five kiwifruit varieties
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Fig. 4 Descriptive sensory evaluation of five kiwifruit varieties
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